INTRODUCTION
Emergency queen cell construction in honeybee colonies is inhibited by the mated queen (Huber, 1814; Müssbichler, 1952;  Butler, 1954) , an effect thought due to pheromones of her mandibular glands (cf Free, 1987) . Indeed, just the contents of these glands smeared on an extracted, dead queen inhibit construction (Butler and Simpson, 1958) . Individual compounds from this secretion cause some inhibition but less than that achieved with the whole queen (Butler and Callow, 1968) . Similarly, virgin queens inhibit queen cell construction but less well than a mated queen (Butler, 1960) ; the former produce less mandibular gland pheromone than the latter (Butler and Paton, 1962; Pain et al, 1967) . These results suggested that the full bouquet of a mated queen is required for complete and continuous inhibition of emergency queen cell construction in honeybees (cf Free, 1987) .
There is a body of experimental data not consistent with the above. For example, colonies given normal mated queens and others whose mandibular glands were removed both inhibited queen cell construction to the same extent (Gary and * Correspondence and reprints Morse, 1962) . Likewise, in divided colonies where some bees had access only to the head and others to the abdomen of the queen, queen cell construction was inhibited in both cases (Butler, 1954 
MATERIALS AND METHODS
Experiments were performed at Grahamstown on colonies of the Cape honeybee, Apis mellifera capensis; each had &ap; 6 500 workers and a mated, laying queen in a nucleus hive with 3 frames of brood, honey and pollen and 2 empty frames. After initial dequeening and subsequent treatment, each experiment ran for 1 wk at which time queen cells were counted.
The following queen states were investigated: 1), mated, laying queens; 2), virgin queens (hives containing these queens were fitted with excluders to prevent mating flights; 3), queenlessness; and 4), dead queens. These were further investigated with respect to : 1), mandibular glands; and 2), abdominal tergite glands, the former were surgically removed (Gary, 1961) and the latter were occluded using varnish (Velthuis, 1970) . Manipulations were performed on queens lightly anaesthetized on ice. (table  III) . DISCUSSION Although control of queen cell construction has been ascribed to pheromones (cf Free, 1987) , the number of cells constructed on queen loss might also be related to the availability of eggs and young larvae (Butler, 1954) or to colony size (Fell and Morse, 1984) . In our experiments all of the colonies were equalised for brood and colony size. Nonetheless, we noted a considerable variation in the numbers of queen cells constructed both within and among the treatment groups. This result is similar to others (Fell and Morse, 1984; Winston et al, 1989; Kaminski et al, 1990) (Crewe, 1988) . This is not the case for other races (Crewe, 1988) and it is reasonable to conclude that secre (Butler, 1954 (Butler, , 1961 ). This view is strongly supported by the recent discovery that all major body parts of queens, especially the head and legs, carry sufficient mandibular exudate to be highly attractive to worker honeybees (Engels et al, 1990; Slessor et al, 1990) . The results of tables I-III can be interpreted such that inhibition of queen cell construction is primarily mediated by pheromones of the queen's mandible but as expressed in the context of the whole body surface of the queen as originally supposed by Butler (1954 Butler ( ,1961 .
Whatever the full explanation for the inhibition of queen cell construction in queenright colonies may prove to be, it is noteworthy that, despite other extraordinary aspects of its general biology (Ruttner, 1988) 
